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1 Title of Invention 

MXTHOD TOR CONTROLLING RBVBSSK SHIFT RESTRICTION IN DRIVE 
RANGE OF AUTOMATIC TRANSMISSION VEHICLE 

2 C laims 

1. A method of controlling an automatic transmission ol a 

vehicle for preventing reverse notion of the vehicle while the 

transmission is in a drive position/ comprising the stops of: 

generating a frequency signal representing a speed of 

itho vehicle and e direction of motion of the vehicle; 

determining whether creeping is occurring; and 

controlling the automatic transmission based on the 

.result of said determination and said frequency signal. 

i ■ 
» 

[[ 2. A method of controlling ah automatic transmission of a 

vehicle for preventing reverse motion of tha vehicle as in claim 

.;1 wherein the step of generating the frequency signal includes 
measuring a rotational speed of a transfer drive goar, 

3. A method of controlling an automatic transmission of a 
jvghiclo for preventing reverse notion of the vehicle ae in claim 
2 wherein the step of measuring the rotational speed of- a 
;jtransfor drive gear further lncJnd<?3 generating a reed wavy 
•pattern indicative of both the /rotational spaed of the transfer 
;idrive gear and a rotational direction of the transfer drive 
!gear . 
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K]002H08-1 

! 4. A vehicle reed switch for determining a rotational 

; \ 

"jspeed and a rotational direction of a transfer drive gear, 
';compri3ing: 

a plurality of asymmetrical sensors on the transfer 

;!drive gear; and 

s ■ 

means for generating a reed wavy pattern indicative of 
the rotational speed and the rotational direction of the 
'transfer drive gear. 

5. A method of controlling an automatic transmission of a 
vehicle using creep control logic while the transmission ie in a 

: drive position, comprising the stepa of: 

■ » 

; generating a frequency signal representing a speed of 

the vehicle and a direction of motion of the vehicle; 

determining whether creeping is occurring; and 
controlling the automatic transmission by maintaining the creep 

jduty at Ofc when said frequency signal indicates the vehicle la 

! 

ir ever sing, 

6. A method of controlling an automatic transmission of a 
-vehicle using creep control logic while the transmission, io in a 

i 

jdrive position, comprising the. stepa of: 

generating a frequency signal representing a speed of 
jthe vehicle and a direction o£ motion of the vehicle; 

2 
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determining whether creeping is occurring; and 
' controlling the automatic transmission by controlling creep 
^dur.y in accordance with a predetermined value corresponding to 
J engine rpms increase when said frequency signal represents said 
•direction of the vehicle is in a forward direction. 

1. A method of controlling an automatic transmission of a 
vehicle using creep control logic as in claim 6 wherein the etep 
jof controlling further comprises at least one of increasing the 
creep duty or maintaining the creep duty. 



8. A method of controlling the kicX down band of an 
automatic transmission of a vehicle, comprising the flteps of: 
/ generating a frequency signal representing the spead 

of the vehicle and a direction of motion of the vehicle- 
calculating a power signal of the vehicle based on an 
accelerator throttle position signal and engine rpms; and 

controlling the automatic transmission based on said 
'frequency signal and eaid power signals. 
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3 Detailed Description 

Field of the Invention 

The present invention relates to a method for controlling 
the hydraulic pressure of an automatic transmission to prevent 
reverse motion of a vehicle while the automatic transmission is 
in a Drive position. Additionally, the method for controlling 
•the hydraulic pressure provides optimal control, of a Kick down 
-'band during automatic downshifting. 



jaaakground of tho Invention 

Generally, electronics control an automatic transmission 
■Gystera of a vehicle through precisely controlling various valve 
actuators. Certain of these valves control the hydraulic 
.pressure associated with the planetary gear sets, thereby 
providing precise shift control for stationary and moving 

vehicles. In other words, various engine, sensors transmit 

.1 

isignals, relating to operating conditions of the vehicle/ to a 
•^transmission control unit PTCU") . Based on these operating 
conditions, the TCU controls both shift mode hydraulic pressure 
and a damper clutch of the automatic transmission to optimize 
the performance of the vehicle. 

The TCU controls various solenoid valve actuators to 
-control the automatic transmission pressure. In other words, 
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:the TCU generates a control signal for each solenoid valve. The 
icontrol signal corresponds to an open/shut position of the 
^solenoid valve. The position cf the valves control the 
: *hydraulic pressure within the hydraulic control system, which 
^improves shift quality of the t rangmiss ion system. 

To achieve the above described control, detection of the 
vehicle'? running condition, by each input senaor, should be 
Iac;curat9, and TCI! nhould be programmed precisely. By this 
'method, the automatic transmission maintains the hydraulic 
pressure to achieve the optimal running state of the vehicle 
under all ro^d ond operating conditions. Maintaining this 
.condition requires a minimal amount to no effort on the part of 
the driver. Sy adding a control logic, which does not exist in a 
•manual transmission, the automatic transmission is able to 
accomplish this optimal running state. 

The transmission control system, of the prior art, 
•generally has 6 shift modes {or rangeaJ , *.g., a parking "P" 
range, a reverse "R" range, a nautral °N" range, a drive "D M 
••range, a second "2 H range r and a low n L v range. Additionally, 
■'the M D" range provides first through fourth forward opeed 
..•ratios, the "2" range the first and second forward speed ratios, 
i'and the "L" range the first forward speed ratio. That is, the 
/driver can selecu one of the shift modes by shifting a shift 
' selector lever between the modes, fT C\ "2", or *' L/ T . /V shift 
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•operation occurs when the vahlcLe is placed in a mod© other then 

The TCU controls the forward and reverse speed ratio9 of 
the "R'\ " D M , "2", and "L" ranges by controlling the hydraulic 
;controi system. The TCU generates the control signal necessary 
to control the hydraulic pressure based on various engine 
•sensors, including engine rpms and throttle position, 
iln particular, the vehicle's running condition is detected by 
:various sensors, and the detected signals are transmitted to the 
!TCU r such that ftnch speed ratio in one of the "D M , "2", and "L 11 
.ranges is determined in accordance with a shift pattern 
^programmed in the TCU . When the automatic transmission vehicle 
is in a forward driving state, the vehicles's running conditions 
that the TCU uses to control hydraulic pressure include both 
engine rpms from a vehicle speed sensor ("PG-B M ), and a throttle 
.opening sensor's voltage from a throttle position a en 3 or 
• ("TPS") . The TCU then determines the speed ratio in response to 
the rmp and throttle position signals. 

!, In the conventional automatic transmission, as described 
above, the transmission control system is designed to drive 
■forwardly when the shift selector Lever is in the "D" range. 
However, the signal, supplied to the TCU does not have a 
direction of motion detector. Therefore, it is possible for the 
•vehicle to inadvertently reverse while the 3hlft selector lever 

: l 
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: ;is in the "D" range. For example, a vehicle stopped on a 
gradient may roll backwards with the shift selector 3U11 in a 
"D n range. The TCU wouLd measure the backwards roll and assume 
.that the vehicle was in forward motion. This phenomenon is 
'•generally known as creeping. That is, in this state, the 
inadvertent reversing of the vehicle cannot be prevented by the 
TCJ as long aa the driver does not depress the brake. The 
conventional automatic transmission, therefore, has a limitation 
.of being unable to control creeping in the "D" range. 

This is caused because the conventional automatic 
transmisaion is constructed such that the creop control 
•programmed in the TCU can* prevent inadvertent reversing on a 
rroad having a gentle gradient but camiot prevent the same on a 
road having a steep gradient. In other words, when the throttle 
•position and engine rpm indicate a stopped state, the TCU 
applies pressure to the kick down b3nd which prevents the 
.automatic transmission planetary gears from turning*. This 
/pressure is capable of preventing the gears from turning on flat 
i : : as well as gentle gradient. When the road is steeply 3loped 
.upward, relatively higher hydraulic pressure should engage 
respective clutches and brakes to prevent the vehicle from 
;reversinc. However, there is no control logic which can achieve 
,-this in the conventional automatic transmission. 
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Additionally, the conventional TCU sensor is designed to 
•generate a frequency signal proportional to the vehicle speed so 
as to identify the current vehicle $p&ed. However, the 
^conventional TCU design does not discriminate the change between 
•forward and reverse states of the vehicle. That is, whan the 
vehicle is reversed in a state where the shift selector lever is 
•in the drive "D" xanga, the TCU takes the vehicle's reverse 
3 pcrd for the forward speed and controls the hydraulic control 
system according to this rnisidentif ication . 

The creep control of the conventional automatic 
transmission and the conventional vehicle speed sensor will be 
described hereinafter with reference to Figs. 1, 2A and 2B. 

As shown in Tig. 1, the conventional method of creep 
•control includes, at step si, calculating the rotating speed of 
a transfer drive gear and, at step slO, calculating the rotation 
:,apeed of a vehicle speed reed switch. These signals constitute, 
the frequency signal. Next, step 12, the method determines if 
■the shift operation is performed or not. As described above, a 
shift operation exists when the vohicle shift selector ' lever is 
:jin a position other then or "N M . At step the method 

transmits a signal relating to the frequency signal generated in 
•steps si and slO to a shift control part, in the cases where the 
: shift. operation is performed. Step sl6, the TCU determines 
^whether creep is occurring, based on Industry standard methods. 

2 
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'Step 916 is only t^er forced whan the shift operation is not. 

"performed. Step sl8, transmitting the stgnal to a control 
routine, such Chat normal control occurs when creeping does not 
occur; and transmitting the signal to a creep control routine 

iwhen creeping occurs, step 320. 

A3 described above, the conventional creep control method 

;'has a drawback in that it does not consider the rotating 
direction of the transfer drive gear, that is, the driving 
•.direction of the vehicle. Thus, the TCU can inadvertently 

ijcontro! hydraulic pressure based upon roiling backwards. 

r Th* inadvertent control signal Is generated because the 

^conventional TCJ has no ability to sense tha direction of motion 

:iof a vehicle. Referring to Figs. 2A and 2b, there are shown a 
"structure of a conventional vehicle speed reed switch [speed 
•aensor) and an output wavy pattern, produced by the speed reed 

•Iswitch, induced into the TCU, respectively, illustrating a 

'j 

-structural problem of the sensor. The symmetrical design of 
■vehicle speed reed switch, as shown in Fig. 2A, produces a wavy 
? : pattern, used as the vehicle speed signal, induced into the TCU, 
Incapable of indicating vehicle direction. In other words, the 
:jwavy pattern is the same regardless of the rotating direction o£ 
Ithe transfer drive aaar, as shown in fiy. ZD. The vehicle speed 
■lis measured by the rotational speed of the transfer drive gear. 

*! 

: |as Tigs. 2* and 23 show, the TCU cannot discriminate vehicle 
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i 
« 

'direction, i.e., between forward and reverse driving states, 

l' 

Abased on the wavy pattern produced by the vehicle speed reed 

I; 

(switch. 

More in il«;.ail, when the system determines the following 4 
: conditions are satisfied, then the system determines creep is 
loccurrinq and that creep control is necessary, in the prior 
( art, when it is determined creeping is occurring, the creep 
'control achieves the second speed and generates a pressure 
control solenoid valve duty ratio of 68.8%. The 4 conditions 
indicating creep are: 

1} The manual selecting signal should be in the "D" or "2 M 

"range; 

2) The rotation speed of the transfer drive gear is lover 
ijthan 4 60 rpm; 

3) The idle evitch is ON (i.e./ the accelerating pedal 
[.should not be pressed); and 

A) The throttle opening voltage is lower than 
'•0.94 V. 

Fig. 3 shows a pressure control solenoid valve duty output 
; during the creep control. As shovn in Fig. 3, when the rotation 
speed of the transfer drive gear is lower than 460rpm, the creep 
:duty ratio is maintained constantly at 68.3%. 

TurthSr, when satisfying on« of the following 4 
Conditions, the vehicle exits the creep state: 



to 
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1) The manual selecting signal relays being in the P, R, N, 
or L range; 

., 2) The rotation speed of the transfer drive gear is higher 

'than 4 60rpm; 

•I 3) The idle switch is OFF, (i.e.. the accelerating pedal 

■(should not be pressed); and 

i! 4) The throttle opening voltage should be higher than 

|-0. 94 V. 

f: As described above, the conventional creep control method 
•Ln the -o- range of the automatic transmiusion is performed 
Without consideration of the rotating direction relayed by the 
1 vehicle speed sensor. It is desirous to identify the vehicle 
indirection to more accurately control the hydraulic press. 

ii 

i! 

■ : Summary of the Invention 

The advantagea and purpose of this invention will be s«t 

I forth in part from the description, or may be Learned by 

•j 

^practice of the invention. The advantages and purpose of the 
llinvention will be realized and attained by means of the elements 
land combinations particularly pointed out in the appended 

t 

claims. 

To attain the advantages and in accordance with the purpose 
Lf the invention, as embcxlied and broadly described herein, the 
'Ipresent invention provides improved methods for controlling an 
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'automatic transmission of a vehicle. Specifically, thu present 
.invention provides a method of controlling the automatic 
! transmission of a vehicle, comprising the steps of generating a 
frequency signal representing both a speed of the vehicle and a 
•direction of motion of the vehicle. From the frequency signal, 
'determining whether creeping is occurring and controlling the 
Automatic tran 3 miasion based on the results of the 
^determination. 



be tailed Description of the Preferred Embodiment 

As shovrn in Fig, 4, a method for controlling a reverse 
;.shift restriction in a ,p D T ' range of a vehicle's automatic 
..transmission according to- a preferred embodiment of the present 

invention comprises calculating the rotation speed of a transfer 
: : drlve gear, step slOO, and identifying a rotating direction of 

the transfer drive gear and determining the corresponding 
^vehicle direction, in accordance with a vehicle speed reed wavy 
^pattern, step s200. Step s300 calculates from the rotation 
\speed of the transfer drive gear the corresponding vehicle 

speed. Step 3 400 determines whether a shift operation is being 

performed. A shift operation is identified whenever the shift 
-.selector lever is something other than "P" or "N" mode. Next, 
;as step s500, the signals representing the vehicle direction and 



(19) 



8§?PP10-61762 



jspeed are IransmiLLed to d shift control pari when Step s400 
.determines whether a shift operation is being performed. When 
it has been determined that a shift operation is not being 
'performed, step 36OQ determines whether creeping is occurring, 
in the conventional method. Step s"7C0 constitutes transmitting 
: Lhe signal to a normal control routine when creeping is not 
occurring/ and, step s800, constitutes determining the direction 
: creeping is occurring, in a forward or reverse direction (Vss) . 
{This determination is based on the direction of motion 
determined in step s200. Step 3900 transmits the signal to the 
forward creep control routine when the creep direction is in the 
'.forward direction; and step slOUO, transmits the signal to the 
'reverse creep control routine "when the creep direction is in a 
reverse direction. As described above, the present invention 
uses a creep control logic and sensor to control the forward and 
reverse state of the vehicle. This control automatically places 
■the vehicle in a condition most- suitable to a driver's 
intentions, thereby providing driving convenience to the driver. 

That is, when the vehicle is inadvertently reversed while 
jn a forward-running state, the TCU Identifies this and suitably 
: controls the automatic transmission. This control prevents the 
vehicle from further reverse motion even when the driver does 
nor depress the brake pedal. In addition, because the TCU 
identifies the direction and power of the vehicle regardless of 

/3 
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the shift selector lever position, the hydraulic pressure can be 
-accurately controlled when the shift selector lever is being 
•shifted between the ranges. Finally, became it is possible to 
•accurately control creeping of the automatic transmission 
vehicle, the life of the parts of the automatic transmission 
(e.g-, various clutches and brakes) is greatly increased. 

Referring to Fig. 6, there is a graph illustrating a 
pressure control solenoid valve (PCSV) duty output of a 
: preferrad embodiment of the present invention. As shown in Fig. 
6, the creep state of tha vehicle is controlled by varying the 
'hydraulic pressure in accordance with the forward and rovers© 
^directions of the vehicle, and the same creep state is always 
Maintained under any load conditions. Therefore, even on a steep 
jslnpe, the rearward pushing of the vehicle can be prevented. 

Referring-to Fig. 5A> there is a diagram illustrating a 
^vehicle speed reed switch 50. A3 shown in Fig- SA, a plurality 
-of reed senaors 52 are designed in an asymmetrical structure go 
;as to be able to identify th« forward and reverse directions of 
the vehicle. Thus, it can be shown that the output wavy pattern 
^changes based on the rotating direction of the sensor. Thus, 
Ithe TCU can identify which direction the vehicle is moving, 
•jforward or reverse, based upon the wavy pattern. This can be 
•applied to another application where a control according to the 
"rotating direction 1b required as well as in the automatic 
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'transmission vehicle. The sensor identifies direction by 
determining each output magnitude at predetermined time 
■sections. Because of the asymmetrical design, the magnitude' of 
/the raed wavy pattern varies according to the rotating direction 
of vehicle speed reed switch 50. This magnitude and direction 
are chscked by a microcomputer within the TCU, such that the 
forward and reverse driving directions of the vehicle can bs 
identified in accordance with the. variation rate of each output 
•magnitude at each time section, rig. 5B shows an output wavy 
pattern of vehicle speed reed switch 50 according to a preferred 
-embodiment of the present invention- The following table shows 
!an output wavy pattern according to the rotating direction cf an 
.embodiment of vehicle speed reed switch 50, illustrating an 
/output magnitude depicted in Fi9- SB. 



Rotation/Term 


Tl 


T2 


T3 


• « • 


Tn 


A direction 


Medium 


Small 


" ^rge 




Medium 


B direction 


Medium 


Large 


Small 




.Medium _|| 


h - 



[' Therefore, the creep control method of the automatic 
.'transmission vehicle according to the present Invention has the 
•advantages £S follows: 

\ First, when the vehicle is inadvertently reversed while in a 

jrorvard-runntng state on an uphill grade, becauee th* TCO 

_ i 

identifies this and suitably controls the automatic 
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^transmission, the vehicle is not further reveraad even when the 
driver does not depress the brake pedal.. Second, because the 
.TCU can identify the forward and reverse driving states oC the 
vehicle, the TCU engages the kick down band with an optimal 
hydraulic preocuro according to the driving direct of tho 
vehicle, thereby precisely controlling creeping of the vehicle 
■ ■at a flat ro*d surface. Finally, because it is possible to 
accurately control the creeping of the automatic transmission 
Vehicle is possible, tho life of the parts of the automatic 
transmissionie.g., for example, various clutches and brakes) is 
fgreatly increased. 

While the invention has been described in connection with what 
=is presently considered to be the most practical and preferred 
^embodiments, it i3 to be understood that the invention is not 
'Limited to the disclosed embodiments, but, on the contrary, it 

i 1 

Ms intended to cover various modifications and equivalent 
i-arrangaments included within the spirit and scope of the 
appended claims. 



(23) 



Kl00kii38-1 

4 Brief Description of Drawings 

The accompanying drawings, which are incorporated in and 
reconstitute a part of thia /opacification , illustrate embodiments 
iof the invention, and, together with the description, serve to 
explain the principles of the present inventipn. In the 
idrawingn, like reference symbols indicate the sane or similar 
.components. 

fig. 1 is a flowchart showing a conventional creep control; 
Fig. 2A is a vi«w showing a conventional vehicle speed 
• .sensor; 

Fig. 2B is an output wavy pattern induced into a TCU 
^according to a conventional creep control; 

Fig. 3 is a pesv duty output according to a conventional 
creep control; 

Tig. 4 is a flowchart showing a creep control according to 
a preferred embodiment of the present invention; 

fig. SA is a view showing a vehicle reed switch according 
■to a preferred embodiment of the present invention; 
:• Pig- 5B is an output wavy pattern of a vehicle reed switch 
.-according to a preferred embodiment of the present invention; 
;|and 

Tig. 6 is a PCSV duty output according to a preferred 
embodiment of the prasent invention. 
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1 Abstract 

,; The present invention relates to a method for controlling 

i 

*a reverse shift restriction in a drive N D° range of a vehicle 
•.having an automatic transmission. The method for controlling a 
reverse shift restriction in a drive H D rt range of a vehicle's 

* 

automatic transmission! comprising the steps of generating a 
'frequency signal representative of the vehicle speed and 
•'direction. Next, determination of whether creeping is occurring 

:is necessary. The automatic transmission is controlled based on 

I 

fsaid determination said frequency 3ignai. 



2 Representative Drawing 
Fig. 1 



